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tCJS-BT, l*BM£J|l*£EV r o s c , &$V\ftA#^i>fr&©X^--y>7\ ' 
ffiTJf&^Ve r r.<Z)V\Ttl^ -^^TO^tlSo 1/ 7 iMUg&M u x 3 

, 0Z"eHILfe7^I/9«Muxi, Mux2tBUlli%ti^. r ' 

WM/P FM^PWM^- FT'feS^tlWSPlitJIV rose 1:^1, P 

[0053] 

t^7>^Amp'2ilPchh7>^X^P3, MR4©MlCj:tJ, PW 
M^E- F0££lCjgJn;R4 tC»£*ftf£l 3 ffl^f3ttV r o s c/R4£&U 
, PFM^-FCDfctlCttVe rr/R4fefi!5„ ifc,- Pc"h>7>i>'X^P 
4 »P c h P 3 h^©A7J#&«T*&y, ^-r > • ^^19 

mmft^L^tctb, P c h P 4 (D \?U4 ymWtl 4 ttffiR4 km 

tiz>n$(Li 3 (cp c h \>^yi/x# p 4 h p c h v^yy** p 3 cd^- mi/ 

3*- h^itfcfrttfetelC&So C©Ctli, ft&tf) .SSfrflSmifcl 
5, 16, ll\Z.fthX%mWZ&LViLr3. Pchh7>^X^P7MNch 
h^>y';*#N 7©y- Mcii, R S 7 U >y 7*7n «y T'&i^tS 7 7^- KN 

^!P7^7©fcS)3>f>tC3j5^Nchh7>^^N7, N6©W 
7#jfc«<*;fl£. R S 7 'J 7 7" 7 n >y 7"© V c L o 1 N. 

c h h7>^7^N 7^7, P c h h7>^^ P 7^t>0fc«), zi^t"^ 

« 

VC 3fCP c h K7>^'7^ P 6, P 7©I^T-i^I 6#?&S£*l£o 
[0 0 5 4] 

7>f*>tC 3 ©Jfiilffi It^StlSH^Iif V o s c 1 (1 Vho 
s c>V 1 o s c (DK^iCfe§rtg|Sa^*ffi^^tl€tlA7J-r^ 2 0(Z)zi>A 0 ^ 
->Cmp2, Cmp3l:ioT, f (DSfetfgfiS tlT . "t&fc>*>> RS . 
7 D »y 77 □ y 7°©ffi7J^ V c^Lo w© £ tS^jSffV o s c 1 fcttt&tf 

17 mifF3# 2003- 3 0 1 8 6 8 1 



#2002-319634 : 

ffiMHighfC&ottBMfVc^Hi ghlCltiS. ^<D^, 
Vo s c niS^T^y, ^ft#ftgPSm«J±V 1 o s c J; U{£<&ofeB^& 
> A° 1/ - ^ C m p 3 © ffi ij ^ H i g h C/j; o t {}l*f # V c li#t>' L o w (C 

- * 

[0 0 5 5] 

tc,' =^Mff o s c- 1 <zMi ^mMZmt, 

^©SMf ^Vo s c l.liv TBHISVl o s c; ±iiS:Vh o s cfcf ' ■ ; 

Tr=C3 X (V h osc-Vlosc) / I 6 

T f = C 3 X ( V h o s c - V 1 o s c ) / I 7 

mmc&Zo Ife^ot, HMffVo s c (f o s c) te, 

jgSiR4 0^t$, raif tffiV rose, feS^ttAM? i nlcMStl 
§X7-7>^aiM^Ve r rOOmffiffi^^X^^i:^ J:oT> -€-ft€fti§il 

■ ' r 

[0 0 5 6] 

K5&, ® 1 ©DC-DCn^/l-^CfeitSPWM/P FM^^tUSS 1 0 (D . 

PWM/P FM$;5£[Si& "1 0 T*&, D C - D C 3 > ;t - 3f © 7 Y - F / ^V M 
$J#5£ £ P WM1H t P F Mfflm<£> ^ 1* ft fC&£ 5 „ -£ CD fe 5?) fC ti, g& $ 

■ 

10 11 ^tW^ta^5 1, ffi#Sffi&ftfcffiiaj!&5 2, ;T^-bNOR3, 
NOR4, St>*tr^-hORl^f)i^$tltV^ 0 - 
[0057] 

£flr¥!lJtEN&"5 1 'ft, AiJ*MSffiV i n, F^-Y ^HIB&D r 1 & ffl 2/ S ft ' 

18 Wiffif* 2003-3 0 18681 



#2002-319634 
Wlfout_ov, ou t_ud&(f}j!jLt^6, r®l|V\iUthtt,- .. 

* 

h > L t h © i ^) & t 'J 1 1 1 „ M L O A D ^ 1 1 

U t hffi^i:, /Uxf^o u t_o v^H i g hi:/j;'J, JTf-bNO 
R 3 , N O R 4 tlS R S 7 U 7 ^7 D ^ ^©if (C J: o Tigf ^ r e 

i 

q 1 #H i g h{C##£*i6 0 ' MLOAD^lf^iL t h%T®Z>£ 

> /^I/^t^ o u t _ u d ^ H i g h C/j; U , fl^f^ r e q 1 ^ L o w iCi^p 

1 ' ■ % 

[0 0 5 8] 

ffl:*J*£E£fltffcffiM» 5 2 &Ctt, ffiiltEHUi^V c o n t , 
fg#V o u t ##|&3*w m7J«J±0J^M #V c o n t CD^fc^fe o £B# j&fc £ 

m^tcmijmffiff #v o u t (D^c^JKmt-^^^TN wmm^ r e q 2 . 

t 

i g hlC#*M-.£. ^*KDtf>¥!l^H^r e q 1 £¥l[^f^r e q 2\t*Y>f- h 
OR 1 tCA^tl, ^^T^a^Tff #:tf£j&2*V ^tl^TOx^PWM/ 

tl£HC J; »J PWMi^7^3t2*l£££iC&, 3CDtXf#x.ff-^PWM/P FMli 
H i g h (C&£ 0 
[0 0 5 9] 

06 PWM/P FM&£[Ili& 1 0 {Cj3W--5^#^i&^t>*ffi7jmj±^t^^f 

-r w x. -*§• p w m / p f m <d m & £ m ?m t* & & „ 

^Vou tffl^ft^feV\^|IJi$nfc^ti:®^ ffif^PWM/PFMii 

LowlC^oT, DC-DC3>A-^T1iPFMMWIjRSn5o 
[0 0 6 0] 

0 gf5(Z)PWM/P FM&^[Mi&Cfett£;ft#¥[l5£[lJi&5 1 

I 

1 Q mtFFif* 2 0 0 3 - -3 0 1 8RH.1 



#2 0 0 2-3 1 9 6 3 4... 

£#¥!!)£08&5 1 T*tt, A^LOAD<DA£3£m7JM<Z)P c h y^yVT.% 

* ' ■ 

#P 1©^'- h^\©A*^ KW>£ $r^M(C L£fe>^M©P c h h^>^* 
^Ps&fgtfTV^,, I0Pchh7>^X^Ps(Z)V-Xil Stt>^Mi 
s £^LTA7JMmjEEV i n f C »| 2 *l £ 0 P c h [>7>^ilf P 1 ic* 
i^I P^^tl-g><h> P c h t>7>i/'X^ P s Cii I s »5„ . 

i ■ - ■ 

^aiJ±SE s l^Avdm^MJEV i n£3>y\°l/-#Cmp 5(73:/^ 
XA^^^rBlfC#A3tl^o ; ^(Z)^, V-^*ffiV s lin>/\°L/-^ Cmp 
5lC&V^I*lg|5SipmBt (Vin-Vosl) £ itfe 2 tl <§> 0 Ht, 3>ytly 
r-# Cmp 50EBMBE5: 1 cmpiifS. 

[0061] 

3 ©Hi ijlffi I c m p tt y t >y h ^i 1 # t ® D 7 U >y D >y ^ D F F 1 © U 
fey h^RfCA7J3*l£ 0 D7 , J'V7'7D>y7°DFFllj: v A°;i/Xfll^t)f ffl 3 
> A 1/ - # C m p 1 j&» COyA°;i/Xi(ia^il|fI-^ V c m p <Z)Sr"F U T? H i g h fclfcU 

;i/^i^Iflf V c m p ©i^±^ y U iiltl§ 0 D 7 'J >y 77 U <y 7°D F 
F 2tf)ffi7JQ 2#mJ>1£, T> Rf- h AND 1 i;:;f3V^}IE[Si& d 1 y 1 lC<fc U 

mmLf^^cDjx&in^t&tjQ 2 %%<nry Fmmm^tfm&zn. jvixm 

[0 0 6 2] 

X5-7>^m7jfg^V e r r \$nyAU-$Cmv 4 £ffiV^F*mi5g 
mni±V r o v £ ifc^ £ *l £ „ Z.(DnyAl/- $ Cmv 4 5@^ISIS& d 1 y 

2 £7> K^- h AND 2 «®^d 1 y 2JC<fc f « L £ff # 

©s«ff-^^=r>y\ o i/-^cmp 4 e#c7)m^i:c7)r> \?mmm^t>K t>k# 

- b AND 2 ^^/NVb^fS-^o u t_o v t LTftTJ^ft-So 
[0 0 6 3] 

* ' - 9 n mifF*$ ?. 0 0 3-3 0 1 8 6 81 
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[0 0 6 4] 

IrIH! (a) ft, X^-T>^ffl^Jff^V e r r t^&mt o s c 1 (Dmt 
^ItUSo rrtit Vo s c 1 >Ve r r <D £ £ffii/|£<7)N chh7>i? 
X^N1^>1, V o s c 1 <V e r r <D tg&jj&OP c h P 
1 W>t5o . 

[0 0 6 5] . ' ' 

0 3-f;i/m^ I P c h Y^yVT.* P ltf*>LX^Z> t%lZiglJUL. N 

X & $ . V a 1 s ti * A ffi % ffi & f$ m £ £ % f C WP L T ^ £ . 

[0 0 6 6] 

^@ (c) ft Pchh7>yx^Ps©y-xi:i^>xTORsi:© 

c h h^yy** p i zmnzmwii pizj^cr^mmm£^^x\^ 0 Nchh 

4!), V-XlffiVs(iAMStJ±V i n?:illt§c P c h b^y^X* P 1 
[0 0 6 7] , . 

„ HH-(b) ~ (d) izmtkoiz. n - Z n 4 )i L iztfun z> n 4 n^mm. I L 

#i n fr*> i hi izmtJ-tztJ $yifT i T*&, y-^tffVsiiAi*^ 

» / - 

B 1 lZi&~f U, 14 )\>Wfli. IL^I 1 2 I h 2 iZ$$M~t£> $4 S.y 2X 

m 

tt, y-X«|±V s &A 2^'P)B 2lZi&Tt& 0 fit, V-^MffiV s tefW 
Sm*i± (V i n-Vo s 1) ttmZtl. y~xm}±Vstfi&<&££g{ZlZ ■ 

9 1 mi?F3* 9, 0 0 3-301 HRR1 



#2002—319634 
, miJ«JEI cmp#H i g hiZte&o f V-^mffiV s #<A 1 fr£ B 

I cmpttk i ghCJ&S, b, y-^iJI V s ^ A;2 ^ f> B 2 IC#§ ^ >f 

* ' - * 

[0 0 6 8] 

iHf0 (e) (f) (g) (h) it, ■zu j eti/*)ixmMmm j %v cmpvm^ 

Wfr, D 7 'J 7 ^7 O >y F F 1 0[il*Q 1 V D 7 'J 7 ^7 D «y F F 2 © 
[0 0 6 9] . ' 

D V 'J y ^-7 n v F F 1 A;b;Ug^MfH# V c m p 
l J^<^>7*T'Hi g h5:t l Jji*v ffiMJ±I.cmp©Hi g h U^bT"Jt 
yh£*l££#>> SiJtJI I c m p ^ H i g h IC* ^ < o fe^f * t\ m*Q 
1 &H i g h $r^-t^> 0 D7'J «y7'7P*; ^D F F 1 (D&jlQ 1 te> $ <dICA° 
JV^^MiS^V c mp (73ir±U^feV\TD 7U ^7°7D y:/D F F 27?35tU& 

OiTjQ 2 i: LTmiJ^ti^o ffi*Q2©S±'Jti:A;i/^I#o u t_u 

[0 0 7 0] 
[0 0 7 1 ] 

oftC, MfMittT, ^l/7f^out_o"v(Cj:otPFM|Ji 
*^ PWM|[|I{:#5l^i:oVvTiit6 0 PFMDIifffi^feMLO 

ii|]±Vrov^i§t, H>/\°U-#Cmp 4 (£ffi;WH i g hiC^S 
„ n>/N°Iy-^Cm p 4 (Z)m*^^^^MEtiimd 1 y 2 F^- h AN D 

9 9 mtfP3* 9. 0 0 3 ■— 3 0 1 R fi 8 I 
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2 iC J; U H i g h IC & o lc.WM~£* ^Hfou.t^ovfcbTWW'^ 
[0 0 7 2] 

p i ssnsiis i p ®tr - ^i^fe53it© b^^u t h ^ t, 

[0073]' " 

fcfc, ^4a^(OA°;i/Xff#&aj^-t^ Lt^tfc«55U t h, LthH ft 

if#PWM/P FM^OtXf 'J ^*#1££*>p<fc3lC, U t.h>L t h 
[0 0 7 4] 

H9'tt-, K50PWM/P FM"ftg|g-»K:fiW«ffi*«fit3EflitftttileI8l©^ 

Cl<Z)ffi**E3E-ffctftfflia»5 2fcfc, M^I1IS&9 1 , 9 3, ^§Ht3i&9 2, 9 4 

r 

9 1 iciim7JSffi0JWfS#V c o n t f ©IK#ffl#S 1 Srhil0» 

9 2£<fc»Ji|ifi^tem#S 2C^&LTV^ P $ fc, M)±i#Vo u Ui, ft 
#0»9 SK:#|&S*u f ©tt^ffiAS 3 l:ZlliBI'9 4 t i .y ft^iit S 4 

' * 

f S 2, S 4 tCl^^Tffiijf E(D'Mi:Mt5l^f #r e q 2 A\ D7'J 

V^fyn F F 3 CDQiE^t Lz-raj^jstis. 

[0 0 7 5] 

c o n t OMJUiJS 1 ©MI&i:5r IhIH (d) fC^-fJ: 

e>fcffii;«i±fj^ifg#v c o n t (DmtmzHi $ h t&zmftmm^ s 2 t>m 

£*l£„ ffiijmi±ff#V o u t tCoVNT^ Ignite, ai^tEEf f V o u t ft 
l|i:High^^6i)iti^.S4^#S 0 fbt, D7')>y^7D-y.^DFF 

3 £MV^T, ffii7*J±»Pff#V c o n t V o u 

9 5* miiPK 9. O O 3 — a 0 1 ft r ft 1 



#2002-319634 
ttfmitVT^^Z. (DM* I'Mfre q2%Hi gh(C. 

[0 0 7 6] 

* ■ 

mmizjs^T. mfimizmtfiimmm s 2 it, ®±ie s 2, e s 3, nyA 

T 

l/-^Cmp6, Cmp 7. Jk&Jtrtf- h OR 2 fr^J^;* tlT Q X^- 

V 

7>7°Ampl, ft*@MUEI£mRl, ™i^3>T>tCllt UllCDD 
C-DCn>/^'-^$:i^t§ f i$ 1 1 o t . lfif# V c o n t 

£ S*PSi± £ L X M # L O A D {C $ 4a £ mffi V K JV ic C T ^ t ;1" £ 7 -Y - 

MtStJtVR l H iJ±IE s 2$:MT3>;'?l/-^Cmp 6©f 7XA 

mjBEME s 3 ^^bT3>/1l/-^Cmp 7(DV>r^XA*^C3t7i2^ K* 
ffiV o f fcinATjM&Siru ■ iJ'^U-^Cmp 6©v^;f XA;fr^fC&^<D 

[0 0 7 7] 

3>A"U-^Cmp 6, Cmp 7(0#ffiM^Vcmp6, Vcmp 7lt t 
7^f->OR 2tCAiJ$tl, t<hity>f- hQR2{c£^Tffi#Sffi^fc&mtII 

[0 0 7 8] 

otic, ffl^mffi&ft&migii&s a^g^c^T^t-a* Hun mi 
mm (a) ics^t, nit i -effi^tiEiiif v c o n t &±(f St, as 

*l£Eff Vout (HH (b).) *±#t6^,- i5-7>^Amp l©it 
*C lJC««S^'»tl'* (|Sf® (c) ) 0 3tltC#oT, fefiiffltSRUCt 

* 

9/1 mt;ptfs 2003—301 « r r 1 



#2002-319634 ' 

> » 
- . ' ' ' 

MZ£C2> (mm (e) ) . 

[0 0 7 9] 

lit 3 t^lEaillf Vc o n ti^Si:, ffiijIffi^Vo u t ( 
mm .(b) ) #T&£&«>& !7-7>^Amp lOitiCiotx 
^-T>^ffi*ff-^V e r r ifiTfc+&frb % IW ( d ) ICm? £ O iZ. fctiZffi 

x>^C 1 fCjjftnXV>fe*«^itU, tiiifflS^R l T'©Sflt^TVRl 

j±vo f ^Mx^^r^c^mijfi^v c m P 7 &c^mi±M*££££ (hh ( 

f ) ) o 

[0 0 8 0] , 
3>;\°t/-^Cmp6, C m p 7 0#ffiijf f V c m p 6 , V c m p 7 [Cld 

r 

o 

[0 0 8 1 ] 

Amp 1^(7)7^ - KAy?ff-*fV f b iKDA^yXlZ^^^X, MLOAD 

• or 1 mt^^fe 9. n n a - a o. i ft fi r 1 



#2 0 0 2 - 3 1 9 6 3 4 

[0 0 8 2] 

i 

fb^^mStl^r £££ y, *7>f- hOR 2^^mi;atl^^mM#r e q 2 
^HighlC^ot, D C - D C 3 > - ^07^- >y ^ IJH^ P F M 

[0 0 8 3] 

♦ 

-Dg\z, mi iziFbfrDc-DcziyA-$(DWjmz'D\ / \xmm~?z>o 

TO^LfI#PWM/P FM^H i g h(D£gi$. RMmffiO SC 1 iZ-fe&m . 

♦ 

SI®S#ii#Voscl$:{l}*t§ 0 T^f^l/^tHIJlMuxl, Mux 
2ii^tl^tlA;b^*M^Hffl=l>A°l^-^Cmp 1 F^-Y:/®g&D r l 

, Dr 2(Cii5„ tfc^ot, 1Jlfif#PWM/PFM^Hi g hfflt^li 

' ' ' . 

[0 0 8 4] 

W^pwm/pfm^Lq w©^^tt v ^Jgta^o s c l &x^-7> 

^m*ff#Ve r r iCf5;Cfe#§igM^m©H#M^^-Vo s c 1 ^m^l"^ P 

©mij& h MUi&One s ho t 3 *l 

N c h h^^^X^N 1 CD>f-.h#-^^M«^GNDtC@^$tl, Nch 

N c h h7>^^N KD 2'M Mi: ITW 

r 

9 R mtFF*6 9 0 0 3-301 R fi H I 
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* 

[0 0 8 5] 

■ p ■ - - 

&>±<DZ tfrb. m**J±fI^V o u t Kmttf&<. r e q 2 = Low©I 
£&C, (req l=Hig h) VteWmZ-in ^ P WM/ P FM^H i g h 

o t D C - D G 3>;f - ^ P WM|#I:|tI\ ItS ( r e q 1 = L o w 
) (DtZttP FMifrf^Ci£fU#t>£c Ifc^ot, DC-DC3>A-^fflX^ 

[0 0 8 6] 

oflC, MlEffVout^IfaT v req2=Highi:4Si^?: 
#X.££> (r e q 1 =H i g h) t»,iffi*1t£E#-^ Vp u t (D^ftlCfr 

[0 0 8 7] 

014tt, PWM«#JCfiV>Tffl*Sffi«#Vo u t ^M-rS^&^fM 
ffi*«ffi0JWI#V c o n t Srt^M-t 1 T*5i±lf > tit 3 T?5iTlf S. Z1<Z) 
T r 2 I^W'X±#U ftV o u t 2^?)f tV o u t 1 * T'H^T f.2 

[0 0 8 8] 

r©IM^©tSf ICFglit 

Icrgl=CoutX (Vout 2-Vout 1)./Tr 2 
I d i s 1 = Co u t X (Vo u t 2-Vo u t 1) /T f 2 

9 n Mi*** 2 0 0 3^3018681 
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♦ 

[0 0 8 9] 

ffl#J£©h 9 (MOSFET) Nl, P 1 f 3-^3iJl/Lh^ 

^-f ^f->^M^$:^<-t^r^{Cj:oT, J: U mlTO(cm^^ii£^;i 
[0 0 9 0] 

og"{C, ffiijM^V o u t Alftbt.r e q 2 = H i g hi:^l^t$ 
ot, (-f£;b*K r e q 1 = L o w) © h ^©ifrfNCo V^H&BJ! 

- * j 

[0 0 9 1] 

1 

Hi 5te, gl(Z)DC-DC3>yt-^©@Mt(c^(jStHMl±©fft5: 

0(CfeV^Tm*«J±fH#Vo u ttt^bStfT-fe^fe^), fij^ff#r e q 
2tffii^PWM/PFMttLowT'$)»J, DC-DCa>A-^tP FM 

1 

[0 0 9 2] 

mijmffi0IMl#V c o n t t>^<mtt2>!%Mt v e q2£.® 

lf/UH#PWM/P FMliH i g h(C& »J, 'PWMjfrffrClfrS. 3>fM^IL 

ttiRWJcsnfi j; ^ icft y, ¥#3 >f>tc o u t i:|tniitfiiii©^i 

jWL<*g ffiiJtffiltV o u t %mm\S&tZ±&Z1t-6Zt.ifi'T* 

i * 

9ft mi?F4* 2003-301 8 6 ft 1 
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[0 0 9 3] 

r 

... (D^H^^Dc-DcnyA-^T-iim^mjEif-tv o u t zmwm^i&T -sits 

[0 0 9 4] 

1 

[0 0 9 5] 

tit 01C&VNT&, Mffim^LI o u t tf'l^^t=.tbK\ ¥mm j %r e q 2 £: 

' - - 

T 

J]f^PWM/P FM(iL ow7;$) »J V DC-DC3>;t-^(iP FMi# 
[0 0 9 6] 

Mffimm iout *^^{cm^i--5^j t it-it m^sffift # v out # ± 

i 

of, PFMMTO^iCitf^T, ft^mffifS^V o u t £mTOlCIi5Ufc2i£ 
3r£#>T\£6 0 ffi^SJBtff^Vo u t (D^ft^i^TI-^^Mt 2J»&#tfP 

[0 0 9 7] 

^msfe iout ^^[tcm*n-t§«j t 3 T^±> m^*ffiff#V outi)^ 

9 9 miFF#S 2 0 0 3 - 3 0 1 R fi 8 1 



#2002-319634 
tl^o Ifc^oT, |fj*«ffill»f tV c o n t ^ft IftVNl?, lilS I o 

i - 

[0 0 9,8] 

k I 

■'tragic, li£ffi&#TT*fcffl:*J*lEE##Vo u t (D)^|£$:{£T£1±&V^£ 

T 

#T*t£„ i:l5)bs 3<Z)DC-DC:i>A-#fC&, ffiMfflM^V c o 
nVoutlz*-Ji-i/^-htf£V&£^offlmtf&^t~:£fc.> PWM/P 

FM^Ml Ottt, MLOAD^iMT'v A^ffiMEf^V o u t © 
^ffc#ft<0£bT, P WM / P F Mf f ^.f f ^ L o w »J , &£VH£fft>*H 

(H2 0H^CD^{CoVAT©#^(Z)ii0^) 

Tl^tSe 1 1 7 it H l WJ©DC — DC rr >y? — # <£>—$! 

[0 0 9 9] 

Ampl, WI«3>T^C1, ftfflliftffi&JfiRK ISffiR2, R 

i 

» ' ■ _ 

so mi*** ?, o o 3 a o 1 « r a 1 



#2002-319634. 

3, %WM%0 SC 2, K;i/^i|ii^iiM3^A°L/-^Cmp 1, 9>S/a>.M@l 
lOneshot, V^l/9«Muxl, M u x 2 , F5-fymi&Dr 
1, D r 2, ffi*|OPchh7>^^ (MOSFET)Ph Nchh5> 
(MOSFET) Nl, f 3-^3^M, #V ^- KD 2 , ^ o y? 

i " ■* 

r 

>tCout v PWM/.PFM^i»'l"0, ^fiaj|SUB-l>&ififcS . 
[0100] 

J±lt4^lfe7^ - K/^V tm^V f b#, M^0i&SUB 1 (AVpAijSB 1 
(C^M^tlS^^^ ffi*mjEMWf#V con t^mkmmSUB lOVm . 

V f b ^ai^mffiMWff^V c o n t i:0O^ff-^V s u b^^$tlT^^> 0 
[0 10 1] ; 
2£tC, .l5-7^Amp llififfiiifflgiJiRl ^Miffl3>f>t 

-^C&^t«jEfg#V r 2#^M£;ft, ^r-f f-XA*^{C«M^HIi^S UB 1 
0 s u bm^^^^miJ^tl-SMfM^V s u b^^$tlTV^§ 0 
[0102] 

t 

Z<DDC-DC-iyA-$(D±ftLtm&aK(DMf&K'D^X\Z. Jl 
[0,1 0 3] 

B 1 li, t^7>^Amp 3^4 0©}g^R 1 i ~R 14 &C J: o T £ tl, :* 
^7>^Amp3lCH - FA'V tm^V f b (=Vp) ^^fimffiff-fV 
r 3 tf?tl"£.nMtfCR 1 1 , R 1 2 $:^LT^^XAiJ^^iC^^tl, aiiJ* 
ffiMWf^-Vc o n t (=Vm) «R1 3 ZftbZ V>f ^"^ A#3Wcg^! 

3 1 mfSF3* 9. 0 0 3 - 3 0 1 8 fi R 1 
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£*ITV^„ R 1 1 =R 1 2 = R 1 3 =R 1 4 £tZ>t< 3©^^7>^Amp 
3 >e>ffl^j$4xSlH|-^V s u b \t. V p - Vm + V r 3 U'fc^ot, 
01 7(DDC-DC3>^-3!i:J3l«l7-7>^Amp 1 tC ti, 7^t^A 
A^ICV f b - V c o n t + V r 3 ^MSilS. 
[0104]. 

z:m i7-r>^Amp i©i$i£E^yr 2#Mg0#suB i© 

f b^miJ*i±fJWff#V c o n t &TllIo^i:t (V c o n t >V f b) tC ii 
, X ^ - T y V e r r tf)«&#±# »J , 7 4 - K A v V # # V f b # 

m#mj±»ff#V c o n t (V c.o n t <V f b) ICtt, 17 

fflMffffvou t icvr-A-s/a- hMcsr^*<> mn-rss&^&^c 

[0 10 5] 

IHl 9 ft, 01 7©DC-DC3>A-*JCfe^S^igtHl8&©^WJa:flll*#!I' 

• * - 

&,7>-t em 

1 

^ti?&Mux3, Mux4, 3>/tl/-Kmp2, Cmp3, Pch>7> 
i/X # (MOSFET) P3-P7, Nch>7.^^^ (MO SFET) N 4 
: ~N7, MR5, R6, 7 7^-hNORl, NOR2, l$iJSVr 6 (gg 

[0106] • 

1 

J±(CJfcCT, rt*S*l^Vr o s c, &£V^£A;W^ i n^f>(0X7-7> 
^mijff#Ve r r ©VN-rtl^-^^^IlStl-So ~?h*7* l/^iMSli&M u x 3 
tt, H2t3iilfev;i/f ^U^ti^Mu x 1 , Mu x 2 iiiKlltES:*^. 



mtiF3* ?. 0 0 3 - 
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PWM/PFM^PWM^-Kt'feSttiiWSitJEVr o s c&fflAb, 
P FMt - Kfl) i; t lii 5 - 7 > ^tfiiif V e r r .S: ffi W6. 

[0 10 7] ... 

p c h v^y VT,* p 3 <d F'i/>f y t^r^ryf Amp 2®^7XAij{t £ 

ii> "f5J#^fg# P WM/ P F M tfgtffi £ n X V n 3 „ 
[0 10 8] 

t/S7>^Amp2i:Pchh7>^^P3, itR 5 , R6, : 
ffiV r 6(D«J^iCj: »J, PWM^E- K(D££tCP c h h^>^':*# P 3 
tSI I 3 ©^2 li V r o s c / R 5 i: ^ l J , PFM^E-FO^Pi ( V er 
r -V r 6) /K 6 tft$> a £fc> P c h h5>^X# P4 &P c h 

^ p 3 h^0A±^^a^feM, k • v-xr^mm^^uv^fefe, p 

c h V'yyVTs^F A(D\z\s-4 ymWLl 4&*^I 3 (CP c h h7>^X^P4 
il P c h V^y^T.* P 3 <Dtf- bm/tf- h^CDj££;frtt7MglC&£ 0 ZK7)~ 

ttt, mo h^>^x# s^tiss^ r 5, i6, i iizttvz : bmm^}$ i )±L 

o D P c h V^yVT.* P 7&tfN c h f>9>S/X#N l(b>f- MCli, R S '7 

&j£&3*lS„ RS7y'^7D^7"©ffiM#Vc^High0i:tNchb7 
>^^^N7A^>,Pchh7>^^^P7^t7fflfcfe2>f>tC3^6 

Nchh7>^W7, N 6 (Dm^Xnm I 7#M , *£;ftSo RS7'J>y7"7 
n 7 7ffllH^tV c ^ L o wffl i: t N c h h 7 > N 7 7, Pchh 

=yyV7.^ P 7^^>C7)fe«b, 3>f>f C3tCPch h^V^^^Pe, P7 

[0109] 

3>^>itC3(0^«mffi^bTffi7J$tl^H^Mff#Vo s c 2ii, Vho 
s c>Vl o s c^K^fCfe^MS^Mffi&^tl-e'tlATJt-^ 2o0zr>7lly 

3 3 miiF4*9. 0 o -a - 3 O 1 « R 8 1 



#2 0 0 2-3 1 9 6 3 4.. 

i * 

-#Cmp2, Cmp3(Cj:ot, i^tlt^S,, RS 

7 "J >y ^7 n <y ^fflffiMf V c ^ L o w© t tHftli^V o s c 2 tttfi^ 

m^^H i g htcT&oTmTj^f-^v c^h i g htc^b^ 0 %<d% ^mmt^ 

V o s c 2 tttfi^T^ f J , f 4X^^$1$1J± V 1 o s c J: *J fi< fef 
t'a>Al/-^Cmp 3 0ffi*^H i g hf:*otffiM#V c iiIi>'L o wlC 

[Oil 0] 

®2 o&, eii d ftmmmmfrbmtizti&^fimnnvo s c 2 

r©5MMVosc2tt, Tlf&Vlosc, _tPBHt£Vh o s c 
T r = C 3 X (Vhosc-Vlosc) / \ 6 
Tf=C3X (Vhosc-Vlosc) / I7 

£ LXm-tZ LtfT'ZZa -Zl.t, 6, I 7ttSS6;I 3©^S5 'tJt« "'■ ' 

if iCfeSo Lfe^ot, HMff Vo.s c 2©MMI (f.o s c2) ti 
, IIR 5 , R 6 mmmn&V r o s c, V r 6 V^^± 

Ailii? i n fCRlilll 5 tl§ x 7 - 7 > 7°ffii?f f V e r r ©tj±i $: t X. § I il : 
tc J; o T MM -T 3 - ^ # "Tig "£ & £ . 

i - 

[0 111] 

PWM/P FM&5£[Ui& 1 0 II i ©moil 

I t . 

o^fC, JtlE#*©%SIB»0 SG 2£MV^PC-DC3>^-#£>ifr#£ 
SiWi-St&K:, H 1 (DMtfe@>1&MfcfflZ> D C — D C 3 > A— # ((gjl) JCfc^T 
, PWM/P FMf(J^J(7)tl#^^fC|g^-rST>^-i/n- h, : 

V I r 

[01123. 

* 

I . ' ... 

1 A ^^9 0 0 ^-^ 0 1 fc.fi R 1 



#2 0.0 2-3 1 9 6 3 4 

... 

r - 

i 

1 • 

02 1 m 1 (DDC-DCZiysi-ZZ^fsm^^V o s c 1 lC^O*V\T P 
[0 113] 

jfcO.SC lA^aSiJ^llfeaMi^Vo s c l^i7-7>^ffiM^Ve r 

tifeTIIV 1 o s cj«T©fc§ v asijSffff Vou t liO v^U, ±I8i 

V h o s c^J:©i:t, ffiAtJ±i#V o u t ttA*tIiffiV i n IC^K & 

•So 

[0 114] 

02 2'li, 01 0DC-DCn>/t-# £H^t$H§-^V o s c 1 K^^XP 

. . . " . . 

m&*w;?mT*$>z>o p fm=e- msicB-rmmm^o sc. 

ltttl7-7>^MfVe r r ©*£${Ci:fcMbT3§igMM:f o s c 

* 

i * 

&5£S*U ^(Dl5«i:lTDC-DC3>A'-^0[f}Aij|^t6/ 
. [0 1 1 5] . 

02 3 it, X^-T^^ffiijfM-^V e r r iZft-fZ P FM»i PWM0J#1? 
cDifrfK& £ 0T*& £ „ ' 

S2 3m MXif. l7-7>^lfVer r ^^^Verrl© 

PWM^E- KTttffiiJMffiff #V o u t tiV 1 TfeU, PFM^e-KTij: 

l&ISMMtfcf o s cttf o s c 1 TfifcS,, 1-&t>*>> PFM^-FflfWi 

IeHC Verrilfosci: &itMII5$fC& *J , '* f o s c It&ffimffi, I o u 

t tCfeibM1--5 Q r <Z> Zl £ £> , i7-7V^fflM^Ve r rliMtSSl o 

ut(CJS!3T±iiVhos c^^0 Viia*TO^^iTO§3t^ 

PWM^E- FTttm^mjEff#V o u t lix^-T^^tti^fS-^V e 

* 

[0 116] • , 

^ ^ mtTPM 9 O n 3 q o 1 ft R ft 1 



#2002—319634 

■ : v**, DC-DCp>;<-*©ffiAiEffv o u t tfgfcftu &§vVte£?f 
ff#v o u t <D7y#->yzL- b %Mm-tz>mT°&'z>o . 

[0 1 17] 

MJS t S^JIMii ^ f o s c 2 ^ t S „ , ffiijtff V o u t L 
t PWM^ - KlCtOf fcofci:^:, ttVo u t 3 JSt§X7-7>^fii . 

Ve r r%l&Ve r r 3{C^tfS%(5tt5. 1(5 
#>f ^ >^T*P FM^E- b>^PWM=E- Mffcott), Hi CD||J6<Z>j£jt 

Ve r r ^JgMM^f o s c 2|C|fffetaftVe r r 2 CDjfi^lCW £ £ 3 t 
IC&£„ t<D^&V e r r 2 ttTPMV 1 o s c J: *J<£^£#>> A;i/Xif)g 

^HfMn>Al/-#Cmp 1 tf)f&£{CJ:-oTm#!£©N c h l>7>^X^ (MO. 

r 

SFET) Nllif(Ct>U Pchh7>^^ (MOSFET) P1W7 
LTLt^:^*, ffiM)±f§Vout©7-Kiif 3-^3^;i/LilNc 
hh7>^'X^ (MOSFET) N 1 tZlftLTmi&ZftX^&fz.fciZ. $±1% 
l±fH-*f V o u t ttt^M t 1 (7)^-f ^ 0 VtCfol^oT^tC{£T"r-5 0 ^CO ' 

oT, i7-7>yAmp lffl|^CJ:tJi7-7>^iJl#VerrW 
±#lSD«bti^Verr3i:ill, ffiMEf #V o u t 
V o u t 3 tC$£%ir< 0 
[0118] 

» ■ 

H 1 0MMi(D3&MlZ$(Z> D C — D C H > A— # P WM^-M^P.fM 

^- Ftc-tn^^^h^-et), [^©p^gi^cs., ®2 5te, pwm$iiw^^p 
FM0j^fc-tjj#t>-5j®@^*c-g>miJSi±ff #v out ©>r-7^-^rL- f 

3 R 9 0 0 3-30 1 8 fi S 1 
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* \ ' 

' i ■ 

[Oil 9] - 
PWMi5- ^©PtAIffiff V q u f V o u t 3 T&oT, PFM^-F 

Verr3tfeofcl7-T>^Ampllt B#£tJ t 2 <D # 4 ^ y ?T* P WM=E 

^fcMST'-ff, uyt/3 v hi^One shot T*i* fo sc2J; »Jj|V^i 
StPch^^^'X^ (MOSFET) P HCf >yf >^'f 

, ffi*tffi§^ V o u t ^ f> © 7 >f - K/1 >y V f b s ^ i: |C i o 

T, i7-7>^Amp 1 (Oi&^iC J: tJl7-7>7'ffiM^V e r r &TP$b 

'fljAiffif t v 6 u t ti^ts-ttv.o u t nci^f <„ 

( H 2 © £ & CD ^ MS ( C 6 ^ T © Sfr # © BJ! ) 

o^ic, ai lizBbtcDc-DcnyA-^om^K^^xwim'r^o 

[0120]. 

102 6 14, H^f^Vo s c 2 izm*3< PFM|J|Ii#IC^j§l7-7> : 
^ffiMf Ve r rt^ift'f o s ct©S^^m' 02 7^02 8. 
tt, V^n&X^-y^miJfH-^V e r r IC^ff-g) P FMMfflt. PWMMIIT' 

t 

[0121] 

4 

J^T, IH1 QK^&o&$&Mm&OSC2%m^tDC-DCayA-#(D 
[0122] 

^ffi&m^ v o s c 2 commmm f o s c m i 9 ©ig^immo s c 2 r* 

I 3^ (Ve r r -V r 6) /R 6T ; $>^r^^e>, X^-T>^miJff-^Ve 
rr»fffVr6i^tWiH (Ver r>Vr6) fit i2 6fC^t 

S7 m!FF$# 2 0 0 3 -301 8681 



#20 0 2 — 3 1 9 6 3 4 
i^Cy o s c?: (Ve r r-Vr 6) ^WJbt^T' 

[0 12 3] 

ttc, Ve r r^Vr 6^tt, 01 9^CfeV^T^-^T>^ , Amp 2tCli-€-tl^ 
tl-v-^^^L/^^ES&Mu x 3, Mu x 4>^CD2 A;Wtt$<£*W ffii/ff^tf 
Hi gh(^5 0 Ifc^t, Pchh7>^P3, P4«m54x, 
I 3 = 1 4 = 0 11(2 6 ic^fj: 9 IC> J^iSM?^!^ f o s c 5: 0 {C*C 

[0124] 

i2 7lt x5-7>^{H*I^V e r r (C)*ftS P FMfJih PWMf #T' 

^V e r r (OTMV 1 o s c i ^$V^^i^LT^S„ 
[0125]- 

PFM^ - FT-Slf t5DC-DC3>A-^(Da}Mffii^Vo u t 
1$mt\sX, PWM=E- F C A £ 0 P FM^E- K^Ctf^om 

Mffif#Vout0out3atl)ot, ^^C^^ ISIgMM^S: f o 
sc2W5. m^7SJ±fS#V o u t ^lilt PWM^- KlcTOfco 

^©tfiV o u t 3 iC^jSt5X7-7>^ffiM#V e r r ^l&V 

e r r SlCljbtStffl^tSo 
.[0126], 

mSli«ffl^Rl©«l^tCj:oTX9-T>^m*fS-^Ve r r it. f 1©H 

r«Mi!f o s c 2i:Mt5ifiVe r.r 2«i:SJSii:(:&^ 

lix9~T>^ai*ff#V e r r (CMJ^t;^«i±V b u t 3 a {CfoJ^^, ^(D'tik 

&m?j*/±ff^v o u t ©7^ - ka^ - vm^v f b 

^T* s o : 1 1', 1 7 - r > ^ a m p 1 ©it c i y x-7 ^ 7 > ^ffiiJif v 

3 R mtFF3* 2 0 0 3 -301 8 fi ft 1 
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If o s c 2tC^f 4X7-7>^lf Ve r rlt f«Verr2 
SrPWM^- Ktc£tt£m&V e r r 3 h ©S&M#M^ < & £ <fc 5 {C|g)£ LT • 
£< r^^^^e^T:-, P WM ^ - K (C TOtJ o fe^(7)7f5C^(D X ^ - 7 > i/ 
i^Ve r rffit&Ve r r 3(;t7b'j>^$tl5il:-0M?:iI"et§. 

[0 12 7] 

I'20»^IiCiSDC-DC3>A-^T'H PWM^-FA^PFM 

o'ut0ovt3t*ot, P FM^E- RC^fciofeh^JC^MM^f 
o s c 2tCifttS^©tt§„ fUCifeV e r r 3tfeofeX5-7>^A 
mp 1 tt, iit 2 CD4f>f ^ ^n-PWMf- K*^ P FM^E- FAfft>ot 

f o s c 2 J; 'J if ^Mi^t P c h h 7 > i^X ^ (MO S F E T ) PU x^>y 
^>^bTVN^ 0 L^U X7-r>7'aSiJt^Ver r(7)tSVerr2i:P 

^-7>ym^ff^V e r r«Ve r r 2 fC^M^S £ ^©(M^^T^ 
[0 12 8] 

V e r- rCtfV e r r 2MfTMVl o s c j;(Jil<*§„ bfc^ 
oT, PWM^-Ftflfbfef^ ffi*||0Nc-hh7>^^ (MO S F E 
T) N 1 Itt^bfc'J, Pchh7>.^^ (MOSFET) Pl^ 

a p mtiF3* 2 0 0 3 - 3 0.1 fifiat 
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. - ■ ' * 

L<&\\ IfiVo u t.LJ^T©mi?S£b^#Vo u t K.MJ& 

[0 12 9] 

HI2 8 i±/x^-T>-^m*'fi#V e r r C^ffS P FMfJ^I^ P WM0J^Itr 

6 ?:X 7 - 7 > ^{fl^f ^ V e r r ©Tit V l o s c j: *j /|n $ *f f t 1 1 
V^ 0 ^*UCJ:>K PWM^E- P FM^E- FtCtJf#fc-§) il^> P FM^E- 

[0 13 0] 

O^'tC, P FM^E- K^5) PWM-E- F IC TO ;fc)£|§-£ 
miBEff o u t #V o "u t .3 a, mt-SlMSMMifc* f o s c2tfS..' P 

wm=6- F{c^j#t>ofe^:^ffi*mjE# : ^v o u t t>m&v o u t 3 t\ #^-r 

5l7-7>^aiM^Ve r r^tfiVer r 3i:lt^§ 0 02 7lCoV^ 
mB^Ufe^6Di:|WiaiC, IITWiSVr 6 £ J; o T&i; £$!S§M 

tft'SSC.f o s c 2iC^t§X7-7>^ffiM^V e r r tt, ^<£>m&V e r r 
2 £PWM=E- FiC^^^m^Ve r r 3 £C7)mfe^#vh2 <&£ J; ? iCtgJg L 

^f#V e r r CD«^V e r r 3 iCt >y h U>^$^^*^©^r B 1^@liT-^-5 
[0131] 

* 

j&feV P FM^e- F^t PWM^e- Fic#^-r^i: ^Tfrj<Z)P FM^E- F 

TPlMMtffif osclj; UffiV^l^tCte, PWM^- FiC^f Lfe^tC, m# ' 
S0Nch^7>yx^! (MOSFET) Nl]!)libT^>t§^^ fHM < 

/I n mi,F*£ 9. OflS-.Vfl 1 8 fi R 1 
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r t 

sfcaMcii, PFM*--KT?©&i5Mift»f o s ctrmmmmmf o s c i& 

(H2(Z)||^CD^M(C-DVNT^^0M0^) .'• 

ffi^mffifS^- V out (DTI5S*ffi#tC0J^l^#^§#-^fC)j:, gifSffiV r 6 (D 
^^3^x^-7>^ffii7fS-^V e r r 0TI$IlgV 1 o s c J: U*£<IS:!f L ( 
V r 6 > V 1 o s c ) , fC> miJ«j±ff # V o u t £ 0 V £ T*Jft*l-5 * O iZ 
LTflffimWtl o u t CTKI?:#WI)l^(:il Vr 6<V1 o s cht5. 

mijSffift#vo u t, o u t t%izfflmt:&<tzf~®>iziz, mm 

tEVr 6&X7-r>^M#Ve r r©TRIiVl o s ctf KtlX« 
[0132]- 

. fefe, 02 7, 02 8T*lt i7-7>^i^Ve r rO±(S1|Vho s 
c i:Mt5 P FM$fi0|ff*5:±PKJ|$Mf o s c h h lt^iJ v fnJ: 
U t^MM[T*tf)P FMmfE«#JStbT^&V^ ^*Ui v P F MMW-tlMJ 

i 

mW& iZ V ^ TI ^ £ tiffi-* Z> Z. £ SC & £ fc $> X & 5 
[0 13 3] 

I 

MtilP FM^- FT^i^-T^^ffiM^Ve r r. 

ffitsi^#<, tci* i c^snfeftis.ia^o s c 2 fcfltofrt^&tfi . 

^-f n^-^^^^mmt^izLx^, WMt%Km^t^>vzvx%. -en-? 

^0mmz^bxm^m^^^t^om^$>s a 
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* - * * 

* • - ■ 

[0 1 3 4] 

So '. . 

[0135]. 

S^iC, PWM/P FMtyWx.mzm%.t&Ty#-is=L- K * -/«-*/.:?. 

So 

■ 

■ (an 

3©^0H©D C - D C n > A- # (D-M&^-tHIIi?&BIl?fe-5 D 
[02] 

0 i (D d c - d c n > A- # iz & 6 y 1/ ^ & 

[03] • 

m i <d d c - d c =r > ^- - # & ^ £ nmm&oiskwwi&mtfLm s^-t im&0 

■ 

- 

[04] , 
[0 5] 

0 1 ©DC-DC3>;t-^{CfeCt§ PWM/P FM&£[IJj&(Z) ; ft#:&1j&*iJ& 
[06] 

#X.fg#PWM//p FMCD§3^$:^-r0T-fe-5 o 

4 9. mi?F## 2 0 0 3 - 3 0 1 8 6 81 
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■ ' [07] 

m 5 © pwm/ p FMm^m^^^^^B^<DM,w&=}^m^m^Bt 

■ [08] 
[010] 

■ / ■ • ■ - 

[0ii] 

[01 2] 
[013] 

-. .[014] 

. * .at * « 0 t* & § o 

[01 5] > . 

01 0 D C - D C 3 > A-^ ©g^f ^icfc 

[01 6] 

^•fM00T*&& o 

r 

[017] ' 

mo D C - D C rr > A- # WS^jaKHl** * o 

[018] • 

/ ■ 

4 3 WfiF*# 2 0 0 3 - 3 0 1 8 6 8 1 
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\ 

m 1 7 <d d c - d c n y/i—. $ \z & ft &ffin®&<DM t ik&3&M$,m *tt?m& 
[mi 9] 

0 1 7 CD D C - D C n > A- * IZ n Z> &MM&<D Mtfotoft&J&M * 7X~tm$& 
[02 0] 

Ell •9©%igiail^&ffi*3.*iS3#iftm^%^t^»^H^*f.^ 

[02 1] 

01 <BDC-DCn>A~#£3#8MS-if Vo s c 1 IZg-l^XPVfMfflQHr 
[02 2] 

01 0DC-DC3>A'-^^£MH^V o s c 1 iC^-5^TP F-MfflflJ-f 
[023], 

01(DDC-DCn>A-^{Cfe^§X^~r>^mijM^iC^-r^PFM0J 

|lfcPWMffiItl|^.©»^jkS:SiW'tSBI , T?»«. 
[02 4] 

■ i .... 
' . - ; * 

r ■ 

[0 2 5] 

01 60DC-DCn>A-# SPWMfflHil^e) P FMffJ / #tC-f^.U#X.^>Ji^-e 
[0 2 6] 

01 7 6DDC-DC=l>A-#£H#?&f§-i|-Vo s c 2lCg^TP FM«P 
[02 7] 

0 1 7 (Z)DC-DC=l>A-^tC^W-§)X^--T>^ , m^ff-^{C^1-^ PFM 
[02 8] 

4 4 mUFil* 2 0 0 3 — 3 01 8 6 8 1' 
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E ' ■ 

..HI 7©DC-DCa>;|-^ICfi»SX7-7>^fflC^tSPFM 
£ P WM © UT CO % Si 9! -t Z> m T- & £ , 

[029] 
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